Introduction
============

The nature of the relationship between student, context, and task is described by an approach to learning. The aptitude and motivation of individual students and their own approaches to learning, the quality and diversity of the student body, the curriculum they study, the caliber and strategies of teachers, the size and nature of their classes, assessment processes and feedback, availability and use of the learning resources (such as libraries, laboratories, and information technology), the learning environment of classroom, residence, and extracurricular settings along with wider institutional and social context influence the quality of learning.[@b1-amep-7-137]

Deep and surface are two different approaches the students adopt for learning. The students who are motivated by an interest in the subject material and/or recognize its professional application adopt the deep approach. On the other hand, the students who are predominantly motivated either by a desire to complete the course or a fear of failure adopt the surface approach to learning. Deep learners critically analyze new ideas and link them to already known concepts and principles, this leads to understanding and long-term retention of concepts and can be used to solve the novel problems in unfamiliar contexts.[@b2-amep-7-137] Surface learners remain focused on reproducing and memorizing the information they believe important for assessment rather than for understanding, which leads to superficial retention of knowledge and information.[@b3-amep-7-137]

The generic aim of good teaching is to encourage students to adopt a deep approach and to discourage the use of a surface approach.[@b4-amep-7-137] The mean of the approaches of the students in a class gives an index of the quality of the teaching in that class. However, when teaching and assessment methods are not aligned to the aims of teaching the subject, they often encourage a surface approach. Measuring students' approaches to learning can be useful to help the students to become better learners, to assist individual academics who are concerned in monitoring and improving the effectiveness of their teaching, and also to identify the students at risk because of ineffective strategies.[@b5-amep-7-137],[@b6-amep-7-137]

Subasinghe and Wanniachchi[@b7-amep-7-137] found the most frequent approach adopted by medical students of Faculty of Medicine, Colombo, was a deep approach, while another study done by Samarakoon et al[@b8-amep-7-137] found that the predominant approach to learning was surface approach among medical students of the University of Colombo. A study conducted on Pakistani students in tertiary institutions has shown that the students predominantly have higher scores on deep approach, but this differs significantly for various fields of study.[@b9-amep-7-137] The learning approaches of Nepalese health sciences students have not been documented so far. We planned this study to explore the learning approaches among medical, dental, and nursing students of Chitwan Medical College (CMC), Nepal, using Biggs's Revised Two-Factor Study Process Questionnaire (R-SPQ-2F) after testing its psychometric properties for use. The outcome of the study was intended to be used on the broad aspect for the benefit of students and academicians.

Methods
=======

This observational descriptive cross-sectional study was carried out at CMC affiliated to Tribhuvan University, Bharatpur, Nepal. The study population included all undergraduate students of first- and second-year MBBS (bachelor of medicine, bachelor of surgery) and BDS (bachelor of dental surgery) programs and the first-year nursing program of CMC. The study was conducted in the 2015 academic year.

Ethical clearance was obtained from the institutional review committee of CMC and informed verbal consent was obtained from the participants. The consenting students were invited to participate in the study and briefed about the objectives of the study, and confidentiality of responses was ensured by maintaining anonymity of responders.

Data collection was carried out during lectures and practical sessions via a self-administered 20-items questionnaire, R-SPQ-2F, to evaluate the study approach of the students.[@b4-amep-7-137] Preference for the R-SPQ-2F was due to its good reliability coefficients and goodness of fit as indicated by various research.[@b4-amep-7-137],[@b9-amep-7-137]--[@b11-amep-7-137]

Ten items of the questionnaire were related to each of deep and surface approach to study separately. Out of ten items each for deep and surface approach, five items reflect the motives (which refers to why students learn) and next five items reflect the strategy (which refers to how they learn) adopted by the students for their study approach (deep/surface).

The students were asked to rate the statements using a 5-point Likert scale where 1 -- never or only rarely true of me; 2 -- sometimes true of me; 3 -- true for me about half the time; 4 -- frequently true for me; and 5 -- always or almost always true for me.

The responses to the questionnaire were analyzed according to the scoring system provided by Biggs. Deep approach score: Σ All deep motive scores + all deep strategy scores.Surface approach score: Σ All surface motive scores + all surface strategy scores.

The questionnaire was piloted with 45 undergraduate first-year medical students to ensure unambiguity of the questions. Following the pilot study, the test was administered on a wider scale.

Data were computerized and analyzed using Statistical Package of Social Sciences (SPSS) version-20 (IBM Corporation, Armonk, NY, USA). Frequency distribution, independent sample *t*-test, and analysis of variance (ANOVA) were used wherever necessary. Reliability of administered questionnaire was checked by Cronbach's alpha.

Result
======

A total of 410 questionnaires were distributed, 372 of which were completed and returned, giving an overall response rate of 90.7%. The mean age of the respondents was 19.8±1.3 years. Among 372 respondents, 201 were male and 171 were female. Thirty-six out of 372 MBBS and BDS students were awarded scholarships by Ministry of Education of Nepal. The MBBS students (first year =134; second year =120) constituted 68.27% of the sample; BDS students (first year =38; second year =42) 21.5%; and nursing students 10.21%.

In our study population, R-SPQ-2F had overall Cronbach's alpha value of 0.6 for its 20 items. The deep and surface approach total scales were found to have Cronbach's alphas of 0.71 and 0.72, respectively, and the brief R-SPQ-2F motive and strategy subscales are listed in [Table 1](#t1-amep-7-137){ref-type="table"}.

[Table 2](#t2-amep-7-137){ref-type="table"} lists the correlations between scales and subscales of the R-SPQ-2F. There was a statistically significant positive relationship between main scale (deep/surface approach) and its subscales (motive and strategy). However, the deep approach and its subscales were negatively correlated with surface approach and its subscales.

The study approach of the participants and their associated motive and strategy are shown in [Figure 1](#f1-amep-7-137){ref-type="fig"}. The overall mean value of deep approach (32.62±6.33) was found to be significantly greater (*P*\<0.001) than surface approach (25.14±6.81) among all the participants.

Means and standard deviations of the R-SPQ-2F measures among the students of different program of study and their comparisons are reported in [Table 3](#t3-amep-7-137){ref-type="table"}. The result showed the significant differences in deep and surface approach to study, *P*=0.012 and *P*\<0.001, respectively, between medical and dental students. The mean value of medical students for deep approach and dental students for surface approach was found to be higher. On comparisons among motive and strategy subscales of study approach between medical and dental students, significant differences were found in all subscales except on deep strategy. Similar results were obtained on comparison between medical and nursing students. The significant differences were noticed on deep approach (*P*=0.032) and deep motive (*P*=0.015) between medical and nursing students, and on both scales the mean values of medical students were greater than nursing students. However, no significant difference on any scales of study approach was found between dental and nursing students.

When study approach of first- and second-year participants was compared, significant difference was observed on deep approach (*P*\<0.001) and its motive and strategy sub-scales (*P*=0.005 and *P*\<0.001, respectively) among medical students ([Table 4](#t4-amep-7-137){ref-type="table"}). There was significant differences on deep approach (*P*=0.002), surface approach (*P*=0.023), deep motive (*P*\<0.001), and surface motive (*P*=0.004) among first- and second-year dental students ([Table 4](#t4-amep-7-137){ref-type="table"}).

To explore the differences in mean score of different study approach, multiple comparisons (ANOVA) among MBBS, BDS, and nursing students were done and are listed in [Table 5](#t5-amep-7-137){ref-type="table"}. To identify these differences, Tukey HSD and Bonferroni procedures were used. Both the procedures revealed the significant differences between MBBS and BDS students on all parameters of study approach other than deep strategy. Significant difference was also observed in deep motive of nursing students in comparison to medical students. However, no significant difference was shown by these procedures between nursing and dental students using this study approach.

No significant difference was found when the scores of self-funded and scholarship-awarded students were compared, except on the parameter measuring surface motive (*P*=0.013) where self-funded students had greater score than scholarship students (11.54 versus 10.11). Variation between the sexes was not found on study approach; both male and female students scored almost same on all the parameters observed. When the study approach was compared between two age groups of students (≤20 versus \>20 years), no significant difference was observed.

Discussion
==========

We examined the psychometric properties of the R-SPQ-2F for its use among health science students of CMC, which was found to have overall acceptable Cronbach's alpha values for scale reliability. Although alpha values of main scale and subscales were found to be lower in this study than that of Biggs et al,[@b4-amep-7-137] and Siddiqui,[@b9-amep-7-137] the findings were still supportive and favor R-SPQ-2F use. Correlations between main scales and subscales of the questionnaire were comparable with other studies that used the same questionnaire for similar purposes.[@b9-amep-7-137],[@b12-amep-7-137]

In this study, we also explored the study approaches among medical, dental, and nursing students in the beginning years of their health professional undergraduate study so that their motives and strategies of learning could be changed in an appropriate manner timely for future if they were found to be surface learners. The results revealed that the students predominantly had deep approach to learning and this was seen in various contexts.

Medical students were found to have significantly higher score on deep approach and its subscales compared to dental and nursing students. In contrast to medical students, dental and nursing students had higher score on surface approach and its subscales. However, no significant differences were observed on any of the scale and subscales between dental and nursing students. Thus, our study revealed that although, overall, students of different programs (medical, dental, and nursing) were found to be deep learners, there were significant differences among the students of different programs on individual scales and subscales. The highest score for deep approach by medical students compared to others in our study indicated that medical students were more intrinsically interested to maximize the meaning of the subject materials. The differences in the curriculum for different programs of study, assessment methods, feedback, and others might have influenced their level of deep approach to learning. The mean score for deep approach of medical students of CMC (33.26) is comparable to the mean score of medical students of the University of Colombo (29.2) and Harvard Medical School students at the Beth Israel Deaconess Medical Center (33.02).[@b7-amep-7-137],[@b13-amep-7-137]

We also found significant differences in deep approach along with its motive and strategy subscales between first- and second-year medical students without significant change in their surface approach and its subscales. Surprisingly, first-year medical students scored higher in all these parameters than second-year students. The finding was alarming as it indicated that level of deep approach to learning among students after 1 academic year in medical school was getting lowered due to reduction in their intrinsic motivation and strategies adopted for deep learning. The result indicated that deep approach to learning though reduced has not completely switched over to surface approach. Most likely, this might be the critical time to intervene by the educator to motivate and facilitate the students to formulate the strategies, which allow learning to progress beyond mere knowledge acquisition to being a memorable and confidence boosting experience. Among the dental students, significant differences were observed in both deep and surface approach to learning and their motive subscale, while no significant difference was noted in strategy subscale for both the approaches. The significantly lower mean value for deep approach and higher mean value for surface approach among second-year compared to first-year dental students clearly indicated that learning approach of the students was shifting toward surface approach. Reduction in value for deep motive and increment of value of surface motive among those students reflect the cause (decreased level of intrinsic motivation) of paradigm shift toward surface learner who feared failure in examination. Our findings are similar to those of other studies. For instance, Premkumar et al[@b14-amep-7-137] found self-directed learning readiness scores among medical students decreased significantly at the end of 1 year; Samarakoon et al[@b8-amep-7-137] showed decline in value for deep approach among final-year medical students compared to first-year students, but the decrease was insignificant.

We speculate the following reasons for changes toward surface learning approach among the students of CMC. Conventional written examination conducted after completion of each organ system, which usually demands the recall of factual information rather than understanding the content.Lack of constructive feedback to students after the formative assessments.Failure to provide enough opportunities and time to students to pursue their own academic interest.Educator's lack of interest to diagnose the learning approach of students in a timely manner for corrective measures.

These views are in line with some of the previous studies related to influence of assessment, leaning culture, and environment on learning approach of students. Premkumar et al[@b14-amep-7-137] found both students and instructors agreed that the type of assessment influences the self-directed learning and examination focused on memorization deterred such learning approach.[@b14-amep-7-137] The opposite of what is intended by a university education, which is characterized by heavy workloads, instructional methodologies, and a strong emphasis on examinations, there is supporting evidence of increasingly use of lower cognitive level activities by most undergraduate students as they progress.[@b15-amep-7-137]--[@b17-amep-7-137] Students' perception of heavy workload and inappropriate assessment persuade them toward a surface approach, while perceptions of good teaching persuade them toward deep approaches to study.[@b18-amep-7-137] Obtaining the feedback from students about the design and implementation of the learning environment will help educators identify what has worked and where improvements could be made in the future.[@b18-amep-7-137],[@b19-amep-7-137]

A study by Kumar and Sethuraman[@b20-amep-7-137] has shown a significant positive correlation between high academic achievement and deep approach learners and a positive correlation between low academic achievement and surface learners. Therefore, different measures should be initiated immediately to encourage surface learners, which will prevent further deterioration, and the situation can be reverted for high academic achievement.

On comparison between self-funded and scholarship-awarded students, only significant difference was found in surface motive scale, which suggested that self-funded students were more motivated by the fear of failure in examination. Otherwise, similarity in remaining scales of learning approach in those two groups was found to be remarkable. In contrast, Johnson[@b21-amep-7-137] has reported that students from the distinct matriculate pools were found to have significant differences in learning styles. We also found no statistically significant differences on any of the scales on the basis of sex and age (below and above 20 years). Similar results have been obtained in other previous studies too.[@b7-amep-7-137],[@b9-amep-7-137],[@b12-amep-7-137] However, our finding in relation to age was contradictory to the study done by Lim and Morris,[@b22-amep-7-137] which revealed that the learners between 20 years or higher had significantly higher mean scores in perceived learning, learning application, and learning involvement than those who were between 18 and 19 years.

The comparative study of first- and second-year nursing students could not be done as they were posted in the community during the study period. The study approach and the academic achievement of the students who participated in the study was not correlated, which is the limitation of our study. The further exploration of this study would be the measurement of the magnitude of change in learning approach of individual students in each academic year to identify a subgroup of individuals who actually improved their deep approach scores and finding the associated factors. Similar studies can be done in other medical colleges of Nepal for the establishment of use of R-SPQ-2F among Nepalese health science students and generalization of result.

Conclusion
==========

Our result concluded that the use of R-SPQ-2F to evaluate the learning approaches among our study population is acceptable. We used R-SPQ-2F among first- and second-year medical, dental, and nursing students of CMC and found that the students predominantly had deep approach to learning. The difference in learning approach among the participants was not found on basis of sex and age. The level of deep approach to learning among medical students was found to be significantly higher than among dental and nursing students. The findings of our study also suggested that the learning approach of the students was shifting progressively toward surface approach after completion of an academic year in medical school. The gradual change in learning approach of students should be monitored from the first to final year in a medical school so that corrective measures, if necessary, could be taken for high academic achievement.

We acknowledge the article "The Revised Two Factor Study Process Questionnaire: R-SPQ-2F" by John Biggs, David Kember, and Doris YP Leung that encourages use of the questionnaire for the evaluation of teaching and for genuine research purposes.[@b4-amep-7-137] We also accept that the copyright on the questionnaire is owned by John Biggs and David Kember. We are thankful to Mr Govinda Prasad Dungana for his support in analyzing the data. We express sincere thanks to Institutional Review Board of Chitwan Medical College and the students who voluntarily participated in this study. The authors advise that they received consent to use the images of all of the students from Chitwan Medical College who appear in the video abstract.
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###### 

Reliability test of questionnaire

  Subscales          Cronbach's alpha value
  ------------------ ------------------------
  Deep approach      0.71
  Deep motive        0.56
  Deep strategy      0.56
  Surface approach   0.72
  Surface motive     0.62
  Surface strategy   0.48
  Total              0.60

###### 

Pearson correlations between scales and subscales of the Revised Two-factor Study Process Questionnaire

  Variable           Deep approach                                         Deep motive                                         Deep strategy                                       Surface approach                                    Surface motive                                      Surface strategy
  ------------------ ----------------------------------------------------- --------------------------------------------------- --------------------------------------------------- --------------------------------------------------- --------------------------------------------------- -----------------------------------------------------
  Deep approach      1                                                     0.876[\*](#tfn1-amep-7-137){ref-type="table-fn"}    0.882[\*](#tfn1-amep-7-137){ref-type="table-fn"}    −0.192[\*](#tfn1-amep-7-137){ref-type="table-fn"}   −0.233[\*](#tfn1-amep-7-137){ref-type="table-fn"}   −0.107[\*\*](#tfn2-amep-7-137){ref-type="table-fn"}
  Deep motive        0.876[\*](#tfn1-amep-7-137){ref-type="table-fn"}      1                                                   0.545[\*](#tfn1-amep-7-137){ref-type="table-fn"}    −0.186[\*](#tfn1-amep-7-137){ref-type="table-fn"}   −0.235[\*](#tfn1-amep-7-137){ref-type="table-fn"}   −0.093
  Deep strategy      0.882[\*](#tfn1-amep-7-137){ref-type="table-fn"}      0.545[\*](#tfn1-amep-7-137){ref-type="table-fn"}    1                                                   −0.153[\*](#tfn1-amep-7-137){ref-type="table-fn"}   −0.176[\*](#tfn1-amep-7-137){ref-type="table-fn"}   −0.096
  Surface approach   −0.192[\*](#tfn1-amep-7-137){ref-type="table-fn"}     −0.186[\*](#tfn1-amep-7-137){ref-type="table-fn"}   −0.153[\*](#tfn1-amep-7-137){ref-type="table-fn"}   1                                                   0.902[\*](#tfn1-amep-7-137){ref-type="table-fn"}    0.890[\*](#tfn1-amep-7-137){ref-type="table-fn"}
  Surface motive     −0.233[\*](#tfn1-amep-7-137){ref-type="table-fn"}     −0.235[\*](#tfn1-amep-7-137){ref-type="table-fn"}   −0.176[\*](#tfn1-amep-7-137){ref-type="table-fn"}   0.902[\*](#tfn1-amep-7-137){ref-type="table-fn"}    1                                                   0.605[\*](#tfn1-amep-7-137){ref-type="table-fn"}
  Surface strategy   −0.107[\*\*](#tfn2-amep-7-137){ref-type="table-fn"}   −0.093                                              −0.096                                              0.890[\*](#tfn1-amep-7-137){ref-type="table-fn"}    0.605[\*](#tfn1-amep-7-137){ref-type="table-fn"}    1

**Notes:**

Correlation is significant at the 0.01 level (two-tailed).

Correlation is significant at the 0.05 level (two-tailed).

###### 

Comparison of the R-SPQ-2F measures between MBBS, BDS, and nursing students on study approach

  Variable           MBBS, mean ± SD   BDS, mean ± SD   Nursing, mean ± SD   *P*1 value (MBBS vs BDS)   *P*2 value (MBBS vs nursing)   *P*3 value (BDS vs nursing)
  ------------------ ----------------- ---------------- -------------------- -------------------------- ------------------------------ -----------------------------
  Deep approach      33.26±6.40        31.71±6.51       31.36±4.72           **0.012**                  **0.032**                      0.870
  Surface approach   24.25±6.55        27.51±7.45       26.15±5.89           \<**0.001**                0.093                          0.326
  Deep motive        16.73±3.54        15.46±3.65       15.26±2.92           **0.006**                  **0.015**                      0.769
  Deep strategy      16.52±3.65        15.71±3.81       16.10±3.16           0.086                      0.500                          0.583
  Surface motive     10.94±3.74        12.66±4.36       11.86±3.50           **0.002**                  0.152                          0.329
  Surface strategy   13.31±3.65        14.92±3.82       14.28±3.14           **0.001**                  0.121                          0.377

**Notes:** Values shown in bold are statistically significant.

**Abbreviations:** R-SPQ-2F, Biggs's Revised Two-Factor Study Process Questionnaire; MBBS, bachelor of medicine, bachelor of surgery; BDS, bachelor of dental surgery; SD, standard deviation.

###### 

Comparison of study approach between first- and second-year medical and dental students

  Variable           MBBS students   BDS students                                           
  ------------------ --------------- -------------- ------------- ------------ ------------ -------------
  Deep approach      34.63±6.51      31.73±5.93     \<**0.001**   33.47±6.73   29.09±5.62   **0.002**
  Surface approach   24.35±6.52      24.14±6.60     0.801         25.55±8.19   29.34±6.25   **0.023**
  Deep motive        17.32±3.61      16.08±3.36     **0.005**     17.05±3.75   14.02±2.93   \<**0.001**
  Deep strategy      17.31±3.61      15.65±3.50     \<**0.001**   16.42±4.04   15.07±3.51   0.114
  Surface motive     11.03±3.73      10.83±3.76     0.665         11.21±4.49   13.97±3.84   **0.004**
  Surface strategy   13.32±3.60      13.31±3.71     0.993         14.34±4.33   15.46±3.25   0.195

**Notes:** All data are shown as mean ± SD, with the exception of *P*-values. Values shown in bold are statistically significant.

**Abbreviations:** MBBS, bachelor of medicine, bachelor of surgery; BDS, bachelor of dental surgery.

###### 

Multiple comparisons (ANOVA) between MBBS, BDS, and nursing students to explore the differences in mean score of different study approach

  Variable           Sum of squares   *df*   Mean square   *F*     Significance
  ------------------ ---------------- ------ ------------- ------- --------------
  Deep approach                                                    
   Between groups    331.838          2      165.919       4.204   **0.016**
   Within groups     14,563.719       369    39.468                
   Total             14,895.556       371                          
  Surface approach                                                 
   Between groups    683.222          2      341.611       7.629   **0.001**
   Within groups     16,477.625       368    44.776                
   Total             17,160.846       370                          
  Deep motive                                                      
   Between groups    145.245          2      72.623        5.881   **0.003**
   Within groups     4,556.583        369    12.348                
   Total             4,701.828        371                          
  Deep strategy                                                    
   Between groups    42.175           2      21.088        1.588   0.206
   Within groups     4,899.274        369    13.277                
   Total             4,941.449        371                          
  Surface motive                                                   
   Between groups    189.363          2      94.682        6.352   **0.002**
   Within groups     5,500.344        369    14.906                
   Total             5,689.707        371                          
  Surface strategy                                                 
   Between groups    167.120          2      83.560        6.293   **0.002**
   Within groups     4,886.529        368    13.279                
   Total             5,053.650        370                          

**Notes:** The mean difference is significant at the 0.05 level. Values shown in bold are statistically significant.

**Abbreviations:** ANOVA, analysis of variance; MBBS, bachelor of medicine, bachelor of surgery; BDS, bachelor of dental surgery.
